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while examiners in the Patent Office: enables Munn & 


Co. to do everything appertaining to patents BETTER 
and oHEAPER than any other reliable agency. 


HOW TO une te 
ooran GAG So 


ry letter, describing some invention which comes to thi 


office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them : 
they will advise whether the improvement is probably 
patentable, and will give him all the direetions needful 
to protect his rights. 


How Can I Best Secure My Invention? 


This is am inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct: 

Construct a neat model, not over a foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to Munn & Co., 37 Park Row, together with a 
description of its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct » 
model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of a patent will be received, usually, by 
return of mail, It is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 


Scientific Awerican. 


Preliminary Examination. 

In order to have such search, mage out a written de- 
scription of the invention, in your own words, and a 
penct!, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Munn & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 


To Make an Application for a Patent, 


The applicant for a patent should furnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
ical production, he must furnish samples of the ingredi- 
ents of which his These should 
be securely packed, the inventor's name marked on them, 
and sent by express, prepaid. Smal] models, from a dis 
tance,can often be sent cheaper by mail. The safest 
way to remit money is bya draft, or postal order, on 
New York, payable to the orderof Munx & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 


Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 
$7,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patents may be securea by 
American citizens in all of these countries. Now is the 
time, when business {s dull at home, to takeadvantage of 
these immense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a bett@r time than the present to take patents 
abroad. We have reliable business cornections with the 
principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address MunN & Co., 37 
Park Row, New York. Circulars with full information 











on foreign patents, furnished free. 


Caveats, 


Persons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats is furnished gratis, on ap- 
Address Munw & Co. 37 Park Row, 


plication by mai}. 
New York 


Value of Extended Patents. 

Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. 
time inures to the benefit of the inventor, the assignees 
under tie first term having no rights under the extension 

The Government fee for 
necessary that good profes- 


except by special agreement. 
an extension is $100, and it is 


fice $1. 
The extended be 


bedare date of patent. 





sional service be obtained to a 


York. 


selling the same goods in this market. 


A patent for a design may be granted to any person 
whether citizen or alien, for any new and original design 
for ® manufacture, bust,statue, alto relievo, or bas reliet; 


e the h 4 
the Patent Office. Full information as to extensions 
may be had by addressing Munn & Co. 


Trademarks. 

Any person or firm domiciled in tne United States, or 
any firm or corporation residing in any foreign country 
where similar privileges are extended tocitizens of the 
United States, may register thetr designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
lars address Munw & Co., 37 Park Row, New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others from fabricating or 


37 Park Row,New 


interferences, 


Address 





All 


any new and original design for the printing of woolen, 
silk, cotton, or other tabrics,any new and original im- 
pression, ornament, pattern, print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphiet to 
Munw & Co., 37 Park Row, New York. 


Copies of Patents. 


Persons desiring any patent issued from 1836 to Nove m 
ber 26, 1867, can be supplied with offictal copies at a reas- 
onable cost, the price depending upon the extent of draw 
ings and length of specification. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of 


A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above. and state name of patentee. title of invention,and 
Address Munn & Co.,Patent Solicitors 
$7 Park Row, New York. 

Munn & Co. will be happy to see inventorsin person 
at their office, or to advise them by letter. 
they may expect an Aonest opinion. For such consulta- 
tions, opinions, and advice, no charge ie made. Write 
plain ; do not use pencil or pale ink ; be brief. 

All business committed to our care, and all consulta- 
tions, are kept secret and strictly confdential. 

In all matters pertaining to patents, such as conducting 
procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc. 
special care and attention is given. 
for pamphlets of instruction and advice, 


Ta all cases 


For tnformation and 


MUNN & CO,, 


PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Rew, New York. 
OFFICE IN WASHINGTON—Oorner F and 7th 
Streets, opposite Patent Office. 

















ILLUSTRATIONS. 












Fan, the first automatic........... 119 
Feeding and watering cattle in 


F 


Ox bow, Moore’s,........... eoeceee 
Ozone generator, Tisley’s ee 


























A Transit, Bonser’s system of... 274 
Feed" water heater and purifier, P 
Air engine, the hot . = ae F 
Albino robin, an........... 386 Fertilizers “‘troun” offal, ‘making, Palm of Brazil, the ponnte b voce 259 
Amazons, the mouth of e “ 244 Storer’s process . ..... . 179 | Palm, the ov eodoxra TEGIA. .. «+++» S71 
Ant, the honey-making.. 180 | Fire escape, Merritt & Switzer’s 2. 38 Paper fooding sscnine, “Saker & 
Aquarium, the Brighton... Vive eee . 875 | Fish, Chinese roe water.. . a CIEE Bons cocngcoccgpecsecces oS 
Fishing roo, Smith 98 | Pardee alr and ite founder...... 339 
B Flax-breakin machine, Brasier’s 371 Fect-comeretsing machine, Clay- 
sin’ po by insects, fecandation SE DOOD. cescocce--+esne0e 
Balloon, M. de Lome’s great...... OT Gi cosesevatios,”. aibbooevesnssesen Peripolar induetion apparatus, 
Balicon, the great transatlan- Fiuoresoenes, eonerenggal aoe ateedennness 
eerceasease , 177 ododeseenemeenees ++. 82, 88 Pormeoter, seit: feeding, Hamii- 
~~ LS . 164 | Fountain, public drinking PAROS 63 STE .<-cdtlee:: a8 ebeened 0000 299 
Bath, Turkish...... . 82 Fountain, le, the Americas Pigeon, “rhe mechanical .......... 18 
Beehive, "ifs — the.... > Fountain Works’.............. 406 Pig feeder, McElrath & Hough- 
Beetle, the common ....... . 18| Friction attachment, Vox’s . 150 OMB ses rene. waren nensensees 66 
Blast furnace, Biittgenbach’s..... 179 | Fuel, artificial, Loiseau’s. 319 nchers, shoemaker’s, Hanna’s.. 232 
Boat-detaching apparatus, En- Furnace, heating, Abbott’s....... 295 | Pipe coupling, Dunning’s......... 314 
Gir eiaisdetvasnahs cobabienbicchects Plane, match, Edwards’........... 231 
Bolt-forging machines, Abbe’s... 86 G o- sqahes Oe 
| Boring machine, Bentel & Co’ 'a.. 390 Plaster of Paris, the ‘manufacture 
Box cornering and grooving ma- Gas lighter, electric............... 
| ey ree Gas manufacture, an imgrove- 
Brain, the mechanics of the . 224 ment 


Brick ‘compressing machine, Lar- 
134 ost, re 


Bricks, im pevemens Tinimtineitee 

























r’s 
Gillott, the late Joseph . 





Propeller, chain, Neumann's 














Bridge at St. Louis, the great..... 811 Governor, Gardner's ........ Propeller, helicotds., Patterson's = 
Bridge, lif Ay oo, _ SRR, 151 | Governor, turbine, Terhune’s Propeller, Hubbard’s.............. 
Bunsen, Kobert Wilhelm.......... Gravity indicator, specific... ‘ Propeller, hydraulic, Boy’s....... 166 
Butter, ‘manufacture of artificial. 246 | Gymnast, toy, Bancker’s.......... Pulleys, €1iptic........-.0e-+0+00e 208 
‘ c u Pulsometer or steam pump, 121 
’ ee oe are is | a ree Ol Ce ee ‘ 
Pump, centrifugal, Marquis Bro- 
j Caloric engine valves............. 149 | fammer. power spring. Palmer’s 262 | MeCTB’--- .-----e-sseeeee 
Canals, concrete siphons for...... 130 4 % ohn Kaspar’ Sulmers = Pomp, double acting “steam, 
Cannon of olden times............ 18 | Hatchet, caw, Weaver's... BB) eq VW TIBNE'S ... nn nreseeeneenrerevee 
Cor axle, the standard............. a Hay rake and tedder, combined, Pump (or ralsing sewage, air...... 9 
ERP: coecnccces esse Oolvin’s....... 
Car brake, hand, 4 8. -- 1988] Heel plate. boot. Massey's... 
Car coupler, Inge & C so 's. - 54 Herous and cranes, Japanese. omen R 
Car coupling, Lloyd's. 8. - 278 | Hub lathe, Rickart’s ......... : Railroad gate and signal, Walk- 
Car ‘tubptns ye Moves aoee, once > Hull Dock’ Company‘ 's new offices, ‘i naif oo ite hee Balak 34 
Checker lozenge package, tisoth's 26] srulneg sins; Bortcisoa's:,."---- 908 | RARTAy: Meighan I 
| ipper exterminator, ry fallwer! wit wire rope, Haven’s. .... 
Churn, Holdam’s. I Rootes ing coreite, epparatus for, 
Cnurning apparat Ice wind refrigerating machine, Reversing « ear for roiling tails, 
indhausen’s.............-.00+ "B vcvccccccees 
Coguge, th 3 Roller ‘and __anuntee, combined, on 
Collar race, horse i << 5cdcnesesecanginaed 
Color of water, accidental.....-"” prea Crawford’s....s..+« 189 Ruseell, John BOOT. ccvvcvccccccces 147 
or ~ .exbibiting the combina Journal box, Elms’........... .... 25 - 
Com) ress, standard, Grader’s...: 
edencing the = uefiable m t- K Gah cord fastener, Harris & Hew- - 
a yO yO Se een | |) err 
douin’s method of............. 292 Kanone fay exposition, oeating . Sash fastener, Demming’s......... 
pine = story. design far a co RRR A ey: 151 | Sash am and weather aris: com- ns 
ooking, heating, an ing ap- TOZUC’S. .... cs seceeees 
} paratus, com ined ‘grying ep- 390 L saw, planer. powbes.! merase 6.. 204 
) Corn sheller bootjack rete., Iske’s 10 saw ‘swage, By «~~ 3 oe 284 
Cot, perambulating, Richards’... 118 | Lamp, automatic taper............ 402 | Sewer wAnthon” Bose eones 326 
( Cotton chopper and cultivator, Lathe, an ancient.. 274 | Sewers, venti ation of............ 22 
} Underwood’s...........-...00. Lathing, fire roof, Holmes’...... 826 | Sewing machine, the ancient.. 260 
Cow, * Duchess of Oneida,” the.. 263 | Launch Firefly, steam, Thorney- Sewing machine cpaking attach- 
| Cradle and recting chair, com- Dctatdenh . diddbapossdcece 258 ment, Bouillon’s............... 
j bined, b ‘ Liebig, Baron Justus von......... 7i | Sheep shears. the lightat Mg...... 310 
) Geena. steam, bi a & tio —_* oat tent attnchmen mt, Ad- p= a Y- —~ composite ° 
rane, steam, “_ “voweeeg: | ET Seen Rye CD, ood means cneieccatsene 
} Crawfish, Ny water... Life D Dacre, inextinguishable fire Siikwora a = 7. ps Secsaals b4 
Crawshay, Mr paved __ EES worm 0: eae 
} Cultivator, Krogh’s..... Lifting jack, Snively’s............. 2 | Slicer, fruit, etc., Vibert’s......... ‘ 
“st-off, variable, Crose’.. Lighthouse ‘a at Race Rock, Long Snow one earth sho shovel and plow, a 
oes combined,Baker’s  ......... 
D Laayouse at the Thimble Shoal, oT of Japan, the weeping... 4 
eS —Sf( ft See. Spe, ie CPR rE rN unding instruamen eep sea 
| orgy! a devi ae in Locomotive, articulated.......... , ud 4, 21, 243 
Seni rrtex, the large 80 oating ee lowing, road, Stet" engine, “compound, Pied 198 
pan: nedonaee esting Ave OTLCR’S ...... 0000000 Steam engine, compoun le 
Diamond cutting in N aw For, 25 8 & Cotton’s....... nA asetapecesooss 1 
me pacccmemm, ‘he M Steam engine, perenne Cooper’ ‘8 - 
WEE .ccnccesecnsees Ginese Steam engine, rotary, Jones’. .. 
Be Paw: magi nies ape p| tam aggre Bon 






















teal gage 
68, 186, = Steam motor, 8 emens’ 


Stereoscope for large pictures, 
































covnnsennes ses evennbes a Winatanley’s... ......--...s00+ 

Devs Hall, near Harlow, =. ped ST pdt Ad iaeetataie 195 | Stove, vensitesne, Salmon’s...... 

pebensccsencooces coseccsscses SEP I ann tha tena. 210 | tag Holborn viaduct 

Dredging ae deep sea safe a s bracket, “Orum’s. yz | Suear- a process, Aschen- 

ocesepposuap ene " rs Mi bebecscccéapoes: ocssunt 

Drill chuck. ‘selt-tightening, fab.” Meee end dividers, com- Sun dial, how to draw a 

Dril rd and 188... ..0ceeeeeee 211 | weasuring w ae War's. Swans, South Americ 

1, clutch, Gill's eeeccccccecoccce 199 Mentone, Ate noel. man of......- 243 Swine a= a aoe 
E Milk re’ tor, Lawrence's... 83 t road, a 
Mill pick, Cummings’ .. .......... : 278 
is bailainge 7° cccceee 195 oistenin, device for lame api- T 
a! 

Electric li ht, Gramme ; Tel h cable damaged by saw- 

Electric light, ne new ere x To ssc: pepetboens sasecooes 

nder, the Tanite ‘elegrap' . pos 

Empty fig vaults one seateee Telegrepe poles metallic, 

spparatus for............. Ver &Co.'s.......0..++-0s 

Engine, the Challenge reversible egraph, the miniature.. 

a Oa “eT ctnnas diuecentéesinens ~ a‘ , ; bh, oe big Be yf 
Engine, e . Steam........ 35 ing, reaping, anc thrashing es mechine, e ar 
Engine, three, evilider, B Brother- " machine, Cumming’s ....... Si scnaenaticaode rortnen 

sngine ‘turniag: wit th e Amert- ‘ N Too 1 h Solder tor elt Miae t aie oT 

e e - ‘ool holder for s res 
GEL cagvumaiteatihccsses Torch, Bartholomew's - 838 
eesses Torpedo, INET Wie cousevectecscomead: US 








Torpedo, Porter’s......... 
Trade mark decision,a... 
Transferring motion, devic 
neon's 
Trap, animal, Barr’s.. 
Tree protector, asim le... 
Turbine wheel, Crai 






Vv 
Ventilator, screw car, Schopp’s. & 

Venus, an automaton transit tof.. 

Vienna cxpeeee,, = great ma- 
chinery hall at t 
Vienna exposition, the Japanese 
department at the............++ 
Vienna exposition, the Persian 
pavilion at the 
View ee the cS 
jo 

Vv itHol, manufacture of oil of.. 

ill, 114, 115 


w 


Washer, steam, Davidson & Co.'s % 
Water and pressure gage, com- 


bined, Brown’s........+-+++.+++ 198 
Water closet, odoriess, Rowe’s.. 102 
Water cooler, Mexican ........... : 275 
Weather strip, Potter's. 150 





Wheels, eatiwag, Ludwig’ oo 
Wise, Joh 159 
Wood- noring peochins, iticharas’ 4 
Wrench, Post’ 


Y 
Yucca pendula, te ......0++s++000+ 358 





MISCELLANY. 


Figures preceded by a star (*) refer 
to illustrated articles. 


A 





Accident, shocking. .......-.++++++ 
Acid, a new 
‘Advertisers, rare chance t 
Aeronaut La Mountain, dea 


the 
aStown discovery, import 
























As essor 
Alr 7 vapors, defilemen 

Air = cars, Tp eee 4 
Alaska, penal settle 

Alpinism among birds *386 
Albumen from milk 118 
Alcohol in bread 6 
Alcohol! in fusel 104 
Alcohol, testiu 279 
Alloys of nickel, e 66 
A fi electro-d to v7 
Amaigamating battery zincs.. 43 


Amazon river, new exploration 


OE CRO... cccccccccegeccsoccceccccs 
Amazons, up the—Letters from 
Professor Orton. .228, *244, 280, 296 


American Academy of Sciences.. 


—_ Association for oe Ada 
of 8 53, *168, 185 





American Institute, tai o 


American inventions abroad... 158 
American railway treveling...... 877 
American scientific schools...... 226 
America, the discovery of........ 119 
Ammonia salts, preparing........ 

Ancient ae bandededeseoe 2 
Aniline DIQCK........+-.-g-ceeeeees 39 
Aniline black, a with... °°: 232 
Aniline brown, @ new.......... 161 


Aniline red, MEW. .....6-0ccseeeeees 
AmMC@HMG. .... -seseeeneessecesee ; 
Answers to 
59, 75, 91 


208, 219," 


A 
4 
Aniline colors, mordants for. .17, = 
y, 
4 









tes 5, 
t“lick ” in.. 

















tronomy,a& 
Attronomy in e United States. 38 
Atlantic cable, laying the ‘ati: | 
At ic 
y lantic cable, the new.. hes 
4 6 
Atmospnere 

ment of 











64 
Austrian Tail - 8 
SS BF Ovcc cote envdcccecescece 241 
B 
Babbitt metal. .........sceccecsseee 364 
Balloon, a me 211 
*) 


Balloon and the aeronauts, th 
Balloon, another Atlantic........ br 





ama 153 
Ballooning, perils De cocoapebscece 6 
Balloouists, a suggestion for.. 149 
Balloons, great. diet eheestpooenst 
3alloon, voyage of the 


the 
Graphic 
Balloon to Europe, pamere of the 193 
Balloon, to Europe tn 
sane to Europe, second failure ’ 


t 
Balloon valves. 
Balloon voy: age, the proposed.. 
Balloon voyage to Europe....... 
Bath,new Turkish................ © 
Baths, sand and mud.............. ’ 
Batteries, Ladd & Co.’s........... 8 
ST Minadebhcanedosecococcesoos 3 
Beehive, life in the................ § 
Bees as architects...............++ 245 
Bee stings, cure for............... 
Beetle, the common 





66 
Senstne. qualiiative analysis of. 344 






Better times............0.csesese0s 368 
Birds, Japanese................ -- "108 
Birds, scagacity of B44 
ee of carbon “auxilary, 
esecedesogecoccocccccvccsoonce 14 
Burrs ‘trous heating. .........000++. 198 
Blackbird, a white............... 260 
Blast furnaces. new system of "179 
Bleaching grass, etc, ...........++. 123 


Bleaching sponge............+s.«+« 315 
BORG, © BOW er ccccccccccccccoccccecce 
Boat detaching apparatus 
Bowler, criminal jreatment of a.. 1 
Boiler ‘experiments, steam 


Boiler explosion............ss0.++. 387 
Boiler explosions............++.«+« 183 
Boiler explosions, the causes of.. 101 
Bollers and bolier ow pare. » 116 
Boilers, cork jackets for.......... 183 
Boilers, factor of canety _ 193 
Boilers, preventing prea aan 


D 
Boilers, ste 
Botler, steel locomotive 
Bollers, testing steam..... 
Boller tests at Sandy Hook. 
Boiler tests, the governmen 
Boils, cure fo: 












Bolt forgt machine. 
Bones into fertilizers, conve 
Boots, squeaking..... ......sse00+ 





Borax in California... 
Boring machine, universa 
Boring machine, wood. 

Boston rebuilt 
Box corner grooving machine .. 


835 
. "858 
inf what shall we do with our = 


Brain, the. 
Brain, the mechanics of the.. 
Brass castings, dip for 
Brick compressing ped hine 
Bricks, improvement in 
across the Niagara riv er. 
sh Association, Se. 
Bridge ai St. Louis. 0 ress *Si1 
Bridge, a eeunneedll fting. ‘#151 
Bridgeport factories, me beesteam 276 
Bridge, the Niagara 821 
— Association, mocting of 





British Association, the. 
Bronze hota 
Bronzing brass.. 








Bronzing iron. . . 
Browning brass...... . 64 
Browning steel. . 4 
Bunsen, Robert Wilhelm . * 3 
Bautrer and cheese exchan 199 
ae and quaraing, cur Daitios on 
Batter and fats.. 118 
Butter, artificial » 
Butter, Creole plan of making.... 266 
Cc 


Cables, the Atlantic. ............+. 
Cable, the Brazilian. ‘ 
= ah 2 anen nents. 









Canals, 
Canal, the 1o Col 
Canal, the So 








Cannon curiosity,@...........<.++. * 18 
Cannon, new and remarkable.... 216 
Cannon, revolver.. __...... 69 


Cafion of © olorado, the great.. 21 
Caoutchour’from common plants 256 
Caoutchouc,new derivativesfrom 369 
© ~~ houc, where !t comes spins 












penouddoeenanes haseaanell . 14 
Capiilsriiy, a phenomenon of... 854 
Carvolic a01€.......+,--cscsses » 241 
Carbonic acid in wells........... 292 
Car brake, improved.. "242 
Car coupler, automatt 54 
Car coupling. #295 
Car coupling, automatic. 


Carpets, cleaning............ 
Carpets, restoring colors of. 
Car seats, uncomfortable. 
Car starter, & new. 

Car ventilator, screw. 
Car wheels, paper........ 
Case-hardenin ng tron 
Cattle cars, reward for improved 8 
Cattle on railroads, scons and 


watering..... *274 
Caustic soda, prepa ~egeine 262 
Cement for making concrete. 213 


Cement for mica 
Cement for pipes, stills, ete. 
Cement for wood vessels... 






Cementing metai to gla 118 
Centennial exhibition, the #22 
Centennial, New York and 853 


Chalk crayons, 
Charcoal for preserving poultry. 7 
Checker lozenge package. . 
Cheese,® mammotb, ° 
Cheese skipper exterminator, * 88 
Chemists, experiments sor, young | 
Chicago, ‘the new hotels of....... 

Chimney fail? what made the 
Chimneys, concrete. ....... 
Chimneys, down dreft in Say 
Chinese and the newspapers, the 167 
Chinese poyeiolog 5 
Cc alorate of potash, 















Chloride of tron by dislysis.. 
Chloroform, prepa £ 395, 
Chloroform, the deep Injection of 844 
Chlorophyll, preparation of pure 247 
Cholera mixture, the Sun....... w 














Cholera, new remedies for........ 854 
pescests: octd, new method for.... 386 
Chack, Grill ....4-4- esssovceeses *211 
Chuck, the es Grit. "214 
Chuck, the Victor. ..........s0«++ 281 
Churn, IMproved.. .......ssecres *102 
Churning apparatus..............2 a 
Cigar box,the revenue _......... *118 
City of Washington, loss of the... 4 
Cc lock. of Tr eapee 95 
Cc a oO Trinity charech, N.Y, “aoe 
Clocks ‘and chimes, chureh........ 216 
Cleveland, a grand medal for..... 169 
GRO Enc svn scccosccesesvectda *199 
Coal beds, burning..... +s 20 
Coal-c utting machinery.. - 2 
Coal fields, the Chinese.. . 2 
Coal in South Africa.... 855, 
Coal mining by c ompret ed air... 168 
é oals used TOT MAS. .......6cceceees — 
Coal tar interest, the.............. 
Cobalt compounds, poisonous.. 129 
COCHYO, ERE. 000.6. conerscseee . “#875 
Coffee pot, improved............. "S86 
Collar brace, horse.........cee.es5 * 
Collodion.......... 
Goloring wax. 
Cotes of bodies of water —, 






ata 
© acee, photometry of.. 
Color, to restore...... 





Comet, Biela’s... 21 
Comets, new..... 839 
Comets, the tails of. ..°°-°°°""" oo *117 
Compasses, location of standard 118 
Compass iv tron —~< .§ the...... 182 
Compress, standard.....  ...... 287 
Concrete for building purposes.. 80 


Concrete foundations 
Conservatery, 
Cooking, iy and ayiss 
paratus, combined............. 
Copper and tin, teste for 
Copper ores, reduction of.... 
Copper sprin 
Cornell antve: sity. 
Corn sheller, bootja i 
Corn shuck,a fossi!. 






Crackers, medicated 


¢,@ large steam....... 
nen at Vieuns, a OR eee 
Crank pins for steam engines.... 193 
Crank x pine. the proper length of. 274 
Crawfish, fresh w: "181 
Crisis, che fneneal 


412 











Crith, the 
Crops, the 
Cuitivater, farm 
c umberland Gap cave 
Cupro-ammonium 
,: arrency in Libert. 
Cut-off, variable 
Cuttle fish, huge 


Dead, preserving the 

Decimal measures, rew basis for zs 

Delaware Water Gap cave 

.entistry,a device in 

Heodortzing process for offal....*179 

Heodorizing the offa! from slaugh- 
terbouses 

Derrick, the iarge floating 

Devil fish, . se rge 

Devil fish 

Dex rin, ¢ 

Diamond Setting in New York.. 

Diamonds, recent experiments 

with 

1 fra tion ppenecieee, the pro- 
jection of.. *324 

Digestive apparatus, “the 

Pikes on the Seine ........ 

Dipper, the Jackson...... 

inscoveries, two interesting.. 

Ditehting by steam power 

pocks, accident to the new 

Hog, frost log 

hover, England, the town and 
harbor o *291 

Dowa Hall, pear Harlow, England*199 

jrrafting instrument, a he 204 

Jredging appar. tus, deep sea... .*178 

Drill, the pe rock. 

lryer for olls,e 

Damping car, arena: 

Dyeing recipes, NEW. ...0.+....+-+ 405 

Dyspepsia, about 389 


Ear, injuries of the 

harth, diurnal movement of the 

k arthquake in Panemea 

k irthquakes at Naples 209 
i.arth’s latertor, th condition ot 


Echoes in buildin ngs 

E neneboer we the practical as- 
pec e 

Elastic profanity 

Fiectsieal condenser, the .. 3 

E — experixients, interest- 


Elec eaticns gas lighting 

Electrical inventions, prizes fer. 201 

Electrical transwcission by cables md 

Fiectric block signals, railway.. 

Electrie perens, experiments 

the 

Fleetric gas lighte 

+ lectric indicator of ‘vitiated air ‘so 

Electricity, reli 

Lilectricity va. — fever...... 

Electrical light,a Sy 

Electric hght, novel. cepeconsepooess 859 

Kleetric light, the 

Fiectric light, the new. 

Blectro-dynamic experiment, an 245 

Electro-magnetism, recent pro- 

gress of 

Eleetro-music reporter 

Electro-plating with tin 

Eleetroty ping with tron $40 
Elevation by barometer, finding. 379 

E loquence and patent fue 869 

Embalning the dead.. S44 

i mbeyology, Professor Haeckel 


FE. nery grinder, improved 
Eaan-eled —_ 
Koamel, whit 

soergy, the manifestation of... 
cngine, a railroad fire 

Jngineering papers, subjecte for a 
cagin2, portable 

ngine, rotary steam 
Eugines, bisulpbide of carbon.. 
ELagines, combined steam and bi- 

inide . .2 
Engines, bot at 
Engines, torpedo boa 
Epgioe, straw-burnia ng steam . 24 
hngine, the disulphide auxilia 
Engine, se hot afr *3i, 149, 
ragine, t M. I, steam... 
Engine, the large’ ststeam ... 118, i 
Lagine, the three cylinder... .*291 
kK ngine sarang with the Ameri. 
¢an chu 
Engine valves, caloric ... - 
Engraving, anew method of.. 
Ecber, the manufacture of. . 
Evaporation yy Fen 
Exhipiiion at Montreal 
Expansion per horse power, peer 
measure of 

Explosive aoe. 
Explosives, hea ‘ 
E Solamrea.power ef. 
Exposition awards > 
Exposition in Brooklyn, 4M g 
Expositions, the industrial 
Exposition, the Cincinnati 


F 


Fan, the first automatic.... 
Ferry beat, an ice-cutting. 
Fertilizer, horticultura! .. 
Finrin os a diet, artificiel.. 
Files, to clean 

Filtering apparatus, automatic.. 
Fire alarm, a cheap 

Fire alarm, improved... 

Fire engines, —_ propelling 
Fire ese 


F af” ioe “ite b buoys, inextingnish. — 


Fires on board —" ° epethemmnnccs = 
Fireworks, hydraual 
Fish, Chinese tren © ate *407 
Fish, Chinese method : of catching wi 
"ish commission explorations... 
Wish culture by farmers 
Fishes from cannel coal.. 
paseo | rod, improved .... 

ish 


Fiax asd ‘its preparation 
aay i ony onmangene prey ent- 


Vreereas bape Chotddgovecd tudsepcode 23 
r syaress guee in chemical com- 


¥ og signals 

Fossil man of sientone, the 

Fountain ane. Regent’ 5, 
Park, 

Fountain, te. eryatal’ self- acting 
ta 

Freezing compounds 

French Association for the Ad- 
vancement of science ... 

Friction nye ge improved. “9150 

¥rigorific effects of a 
and evaperntion , 

Frogs, ashower of 

Freit safe 

Frait trees, budding... 

Fuel,e new—Carboaits 

Fuel, cinder 

Fuel, economy of 

Fuel, enormous waste of 169 

Fuel, manufacture ot artificial. .*319 

Fuels, heating power of 52 

Furnace for buildings 

Furniture, to improve 

Fusion, points o 


Gage, quick change of 
Gage, tne —_ steam 
Gal ee 
Gaivaake te 


ie —— 


American, 











2.2 
uefiable mattere in*292 
membranes, pass- 24 


Gases, petroleum and pine tar.. 
geses. 3 he li 
Cases te neous 


m crude petroleum casi 
Gas-making, improvement in soiisant 
Gas, mineral eils for 
Gas purifier and mixer. 

Gas, purifyin: neo 
Gas retorts, charging, ete. 
Gas, the Kromsec ro. 
Gas well in Michi 
Gas well, the grea est. 
Gave and signal, railroad. . 
Gate, improved farm 
Gatling gun, another trial of =e 
Gatling gun trials, the . 824 
Gelatin solutions, preserving 
ne te ty spontaneous 
logical investigations, recent 112 
Soon theory and its relation to 


h 
Girders and flocr beams, cross- 
bridgin 


azing cement w 


G 
G wares 
Gl — earthenware.. 





Ine: 

veoun. dissolving mecens of.. 

Gold. ductilit ty o “. 

Gold dustand 

God for So oe cs. crystal 

Gold in Finland 

Gold, large bar of 

Gold plating solution. . 

pee lo eve, etec., precipitating. . 
old 

Gout, a a 

Governor, tte roved... .. 

Governor, turbine wheel. 

Grapges and mew object, the. 

Grate bars, b 


Gunnery trials, recent .. .... 
Gans, new French field .. 
Guns with petroleum, cle 
Gun, the most powerful 
Gymnast, toy 





Yorma) Institute 
cay brake, railroad 
ard times, what - do in 
arper Brotners’ periodicals 
artford Boiler nspection and 
Insurance Compa e* ‘8 tn woe 
21, 85, 1 vom 296, 338 
Hatchet, novel claw * 38 
Hatching from cold e 85 
gezden ©2 exploring expeaition, the = 
ay f <A 
ay rake and tedder 
Heart and the circulation of the 











ood, the 
Heat-conducting power of rocks 289 
Heater and purifier. feed water.. ~ 
Heat, latent 


Heels, a and shoe 
Hell Gat 


'y- 
Hoisting engine, the Challenge. .*355 
Hooeac tunnel 4), 113, 180, 241, » Sa 


Hoosac tunnel. completion of the 872 
Meenas tunnel, the alignment ed 


Horse bit the 

Horse liniment - 

Horseshoers, POP between. 360 
Hot atmospheres, weeting in.... 162 
Hub lathe, improv 

Hull ty -] Company’ 8 new off. 
ces 2 
Huling stone, ironclad 

Hydraulic mining in —— i . 


Hydrocarbons, aromatic 
1 


ce caverns in Switzerland....... 
ee cream 
ce,experiments with 
ce ‘machine, improved 
ce machine, the patent.. 17 
ce-making machinery at Vienna 339 
ignition from steam pipes 149 
ndtana State capoemeen, the.... 1 
ncian brass hatchet 
ndigo, printing with 
ndo- Russian Lado oe 
nduction, pert 
nduction spark, 

of the 


ndustrial expositions . 
aoestee the nature of.. 


mk, invisible. 

ok, marking 

nk. portable 

nk stains, removing we 
nkstand, an inexhaustible... ... 
nk, sympathetic 

neects, muscular force of 
Interoceanbic canal, the 
Interplanetary telegraph, the.. 
Inventing, the art of 
Inventions patented in En gland 
Americans, 9, 24, 41. 

1 Sa, 137, 170, 186, 201, 217, 


Inventions, 

Invention, 

Inventor, a great Fawcoumiees._, 
Inventors und authors, righ s of. 68 
“Inventors and mechanics, for” 132 
Inventors, the natural rights of.. 68 
Inventors, the rights 





Iron flloge in tea, presence of.. 
Iron from Calitorala, meteoric... 
Iron from corrosion, protecting. . 
Iron, o- itating 
— 

Fron to hae ny permeabilit of.. 
iron trade, the state 4, th fe 


rawshay 
Iron works, the pani 
Ivory, artidcial 


Jack, the bevoutonn ntting. 
Javelle wa 


ournalism 
Jumping from railway tr -*116 
= a Sroventive against 

85 





Kansas City, Mo., exposition at..*151 
Kid gloves, cleanin ng 379 
Kingfishers and fish 


L 


Labor and machinery 
Laboratory notes 





Lacquer for brass. 
Lamp, automatic e 
Lamp and the spectrosco 

pangaece of the rey t 

a8 8n unguent.. 

rate, an ancient . 7 -*274 
j construct: on, ae TOOT .*226 
Eeunch Firety to thes - *268 
Lawns in mia vemener 
Lawyers spare time.a... 
fo waver, devecting. 
Lead on fron, depositin: 








ng..... 129 
poisoning and its treatment 7 
Leat printing.. $48 


na ERE ON 


Leaves, 
e from — 


Lemon 
Lemon sirup 

Lenses, composite. . 

Lenses, silica 

ebig. a statue Ay sata 
Liebig. Baron Justus von . 
Liteboat service, the netieual.. 


Lightning acciden 

Lightning, tavalities trom: 
Lightning treak, a 

ghtning freak, strange. 
ightoing rods 

ghtning rods, hin 

ght, “physiological ‘action of.. 
ght, velo 








SSSEESE: 





poy va compa 
Locomotives without fire 
Locomotive, the fireless 
Log house of Norway, the 
Loom, Short’s patent 
Lubricator, improved. 





M 
aging y Sov the American mar- 
et, Eng 2 
ew ag vegetable and chemicai. 8&1 
Magic lantern as a means of. de- 
monstration, te "168, *184, 200 
agic lantern, ete. . 211 
agic, the tricks o 
the manufacture of 
agpet, the Jamin 
eable iron casti 


annitan 

















riction 
Match safe, gas bra cket 
Mathematics, the stuay of 128 
Mesearins rod and divider, com-, 
bi 


wheel, blacksmith’s. 
Austral 
power ia Nature, the 324 
, the migratory 152 
co! ying. 
science in court 
the sespoemes.. 


atmosphere. the. 
, pure aub-lodide of . 178 
‘thermal expansion of.. 212 
stress, the behavior 





eteoric investigations 

Meteors, the August 

weeere, the Nuvember...... 

Methy! green 

Metric system in medicine 

Mice, to destro ) Soe 

Middletown, } A 

tions of 

Miles’ cave, Mass 

Milk, a:kaline 

Milk Semepeeaser. 

Milk 

Mill pick, "improve ed 

Mineral =, the geographical dis- 
tributi of 1 











inerals, simple tests 


M 

M 

M 

Miracles, the Lou 
Moistening device for 
Mold stains, removing 
vlecules 

Moles, how to catch.. 

M oney honestly, how to m: 
orocco, the resources of 
Mortar floors, Mexican. 
Moses. a possible 

awn 4 ae as 














Moth preventive 

Moth, the Great Leopard....... <e 
Moth, -. = Tiger 
Motor, a 

Motor, @ new ~ qrannmen 
Mouse, the 6 

N owing and enresbing, steam.. 
owing arly 
uscles, red and white 
ushrooms, preserving 
ustard, preparing 














Nails, the price of... .......... one 
Name, the persistence of a 
Naphthaline 

Narrow 


Nebular theory and Kapiar slaws 149 
wonsety the mother of faven- 


tio 
Nerve forée, the ori 
New books and publ pation 9, 24, 
73, 104, 121. 154, 201, 217, 265, ae; 394 
Newspaper, the new daily 
New York and SAVER POS, daily 
service between 


om 
Newt, exudation from 
Niagara, the future of. 
Nickel and ammonia, d 


Nickel-plated valves 
Nickel-plating os... 
Nickel, sulphate of.. 

Nickel, the uses of.. 872 
Night soil from vaults, removing*255 
Nitrate of silver stains, removing 282 
» {trie acid on chromate of lead... 245 
Nitro-glycerin 123, } 
Nitrous oxide. solidification of 28 
Notes and queries }1, a8 

107, 128, 188, 155, 171, 208, nao, hee 

"250, 299, "815, 831, 347 

Noon mark, to make a 234 
Norway and Sweden 

Nose, cure for bleeding 1 
Foqpeapens for sick stomachs, 





3 1 "for fuel, crude * 260 
Oll pipes, three handred miles of 216 
Oll, purifying lubricating.... 8 
Oils for fron, minera 

Oil well at Newark, 3. J.,an... 

Ou wells, flow: 

Oll weils of the 

Okeechobee, Lake 

One hundre 

Opeloscope, the ... 

Optum,e ects of . 

Optica: instrument, 

Oranges and lemons, p 

Com substances a 





Ozone by slow oxidation........... 6 
Ozone guoerator, NEW...<+-+. 50, *187 


P 


nt for convas, waterproof.. 
nting on zip 

intings, restoration of.. 

nt, to remove 

inurus, the,......-0+.+ses00+ 
4 i — the — 


Pa 187 
* : 348 








Pa 
Pa 
Pa 








over, the 

Paper- eeding machine 

Paper making, wood and straw.. 272 
Paper manu acture, statistics OF. a 
Paper, new style 

Paper trade, the American 

Paper, — of waste 


Para 
Pardee all and its founder . 
Parks, the department of, Rew 


the 
Panic 


ork c 
Patent, an My sewing machine... 224 
Patent congress, & 
Patent congre s at Vienna, the.. 
Patent congress, end of the 
Penge ons congress once more, the : 
len 
Patent oon ress, the Vienna 
Patent decisions of the courts 24, 
72, 89 121, 154 378, 398 


Patent litt; 
Patent O 
Canadian 
Patent Office, lady clerks at the.. 
Pate.t Office, the year’s business 


at the 
Patent planing iachine litigation 240 
Patent ri Sanermee, the 54, 132, 212 
Patents or atmos Oe ngs 
Patents in ae —_ States, 


i of 
| es ‘official iat of i2 12, %, ae 
1 
30 230, te, 2 a 267, 3b, 30 


Patents, on the perghase of 
Patents, progress o 
Patents, yw in.. 
Patents, recent American and 
sevens S 24, 41, 57, 73, 
121, 157, 154 . 170, 186, 21, 
249; 265, 281; 297, 8 3, 


Totente, system for selling.. 
Patents, the value of 
Patents, value of foreign. 
Pavements, street 
Pavement, ‘the coming.. 
Peat _ fuel 
eat, o 
conundrum stee 
and their falling: 
, self-feed 
motion for Suic, a 
motion seeker, t 
mouse wanted. a. 


co 
trees in Colorado. 


for fuel and gas. 
for fuel, crude 


yeast powders.. 
in food for lambs.. 


in natural colors... 
of invisible substan- 


ces 

graphy, instantaneou 
Photography of the invisible. 
Swe ‘ography, stellar 
phy with gelatin, dry 
Photer wets nr improvement 


Phot process,” 115 
Physical and ceental over culture 337 
Pianos are injured, how 224 
Picks, mining = 
Picture, a useful =¢ interesting. | 
Pigeon, a mechanic 

Pig feeder 

Pig fronists in council, the 

Pinchers, shoemaker’s 

Pine, the yellow 

Pinoline 


Pipe coupiing 

Pipe stems, ‘eemine. 

istol trade, the 

Plagues, origin © 

Plane, improved 1 a 

Pianevary communication, inter. 509 
to eeegh motion *275 





ew 

Planing sechine patents, the.. 
Plants, aqueous exhalation of.. 
Plants’ by artificial clouds, pro- 

tectin 
Plaster casts, to partes. 
Plastic composition, p 
— of Paris, the manufacture, 


Plated’ ware manufacturers. . 
Plating iron with brass 299 
Plating solution, diver. . 12, 299, 315 
Platinum and palladium on hy: 

drocarbons, amen of 
Plow at:achmen 
Plowing by direct traction, steam “15 
Plow Feeney SS. 7. 

u 





Pneumatic tubes, orn ‘ob- 
structions in 

Poison, a remarkable... 

Poisonous undershirts wi 

Polaris, the survivors of the.. ... 

Polish, Frenc! 

Poor man’s representative, the.. 

Porpoise, the 

Pvetal science....... 

Potato bligat and rot 

Potato aisease, a chemical reme- 
dy for the 

Power, the measurement of. 

he og speqnaans from’ ‘in- 


Press Yor’ fruit M 
Pro presses in Am 


Printin press. 
Prismoidal ailway. 
Prizes for improvemen 
Probabilities, Old 


tor, Mr. R.A... 
Projectiles, the initial vel 
Propeller, chain.. 
Propeller, improved 
Propeller, helicoida 
Propeller, the hydrau 
Propylene, new chlorides o 
Psychic force on the slate » 
ripesaee ry, an obscure phenom 


ee 564, 400 
seen ee S00 





66 
8 
4 


Paddle 

Pulleys, woiliptie 
Pulleys, louse 184 
Pulsometer or steam pump, the. .*127 
rum, friction seared centrifu- 





ga 
Puwp, double acting 
Pump for sewage, 
Pamp for steamers, safety | 


Q 
Quicksilver, the price of.......... 


R 
ape apes at Washington, n 


weeeee 


i) 





[DECEMBER .27, 1873. 





the color of ink.::""": 
for rolling mills. . is 


rope, @ 

Rubber, anew y sabsiiiate for 
Rubber, bleaching 

Rubber, an bedvecse seee 
Rubber, white 


Saddle trees 

Safety valve levers 

Safety vaive. proportions of. 
Sailing faster than = wind.. 
Saltya and blood 

Salt, common 

Sand nase, Lonerng.. 
Sand clu e. 
EH cat in . 
Sasa cord fastener, improved. 
Sash fastener. improved 

Sash a ee holder, and weather, 


savings banks, prize essays on. 

Saw aod swage, planer- toothed.. 

Sawdust stockings. . 

Sawfish cutsa telegraph gable, e *34 

Pts ad work of a circular 72 
a 


Science inthe kitchen .. 

Science, the savings o 873 

Scientific American in Prussia,a 66 

SCIENTIFIC AMERICAN, eclal 
edition of the 276, 281, 500, 325 

Sctentific American, value of — 


. 292 
"94 


53, 99, 

Selenite rt L precttonl informa- 
81, 104, 118, 129, 161, 

it. 98, oes, bal 257, 305 


Jy 
fetonmes college, a new 
tentifie education, progress of 288 
peronciee Soctaaeae, prizes for oy 
Scientifi 
Selentine femmtestabiy.. 
Scientific prizes 
Scientific prophets. . 
Scientists, decorated 
Screw propulsion 
Screws in plaster walls 
seer, the effect of immersion on 


Sewage, 

Sewer 

Sewers, veut! ation of 

Bowing machine awards at Vien- 
1 


~~ value of .. 


sewing machine, sole 

Sewing machine, that ancient. 
Sewing machine tu 
Sexadigitism 

5 4 shears, lightning - 
Shipbuilding in Iowa, iron... 
Ship canal through Syria 
Ship constraction, compo 
Ships, circular 

Shoe and Le 

Signal lights, ship . 

Signal service report, the 
Silkworm and —e. the e Perny 
Sukworms, food for .... 
Silkworm, the Cecro; 

Silver, oxidized 

Silver, precipitating. 

Silver, recovery of.. 

siphons for cauals, voncre 
sKeletonizea leaves 


Slate roofing pain 
Slicer, fruit and vegetable 
Smokometer, the 
snake bites, cure for.. 
Snake poison 
Snake poisons 33 
young? do 185 
Snow and earth shovel and HOw, 
combined *374 
Snow meliter, a —. 
aoee soluble in sea w 
Socie 


ties among college students, 
secret 


Softening w. 
soldering, seo, 
Solders, dentist’s 
Sophora ot Japan, the weeping. .*4(2 
pounding instrument, on "243 
Soundings, deep sea.... 4, *21, 164,*235 
oapes tubes, the nodal points 


Sounds analysis of com 
South, life in the composite. 
pade ‘and fork combined: 
pecific 


. Rs 
386 


Svectram analysis, “quantitative 3 5 
speculum pilates, ri ~ d 208 
speech, tonguel 

spiritualism not pat 


uares, ic 

squaring the circle 

tar Algol, the variable 

tarch into sugar, conversion of ™ 
star cnewer 6 Angas 10, tne.... 81 
tars, a : 

team cult: vat - oe ressof ... 
tem, effects of air H 

team, efflux of 

steamer. novel 


CWO Dp WP wh tp 





Steel, American.. 289 
Steel. NEE, n060 seceeces cocoons 107 
Sceel furnace, the Siemens 
Steel, modes OS aie king 
Steel; Mushe 
Steel works, ‘Krupp’ 181 
Stereoscope for large pictures. . .*29; 
Srersapooyes transparencies, oe 
++ 183 
Sting of a wasp hae a needle . + "131 
St. 4-4 flour 309 








t.- . rocess, im 
Sulphate of a) Tas ng testi pia — 


20 
+» 32 
-. 368 
-« 194 
+361 
118 





6 
104 
2 


of ammonia from waste 
of soda as4n anticblor.. 
water won, pip 

° 


375 
chnical Seana and education 26 
h cables, overhead 

pn cables, the Atlantic... 

ph carriage, posta 


ph code, wine a , 
plans.. 


Te 

Telestaph instrunent. anew.... 5 
Telegraph pole. meta ooune 
peceras h, the miniature.. 

Telegraph, the multiplex 
Relegrape. the Tom Thumb. 
Tele phy at the cxpeeee. 


ren 

weingeone of unlimited "power, 
concerning a 

Telescope, the million dollar 51, 




















J , 
Telescope, the proposed great.... 149 
Tempparatpes. molecular changes 
by variations ia 
Tempering ema!! Souls. 
Tempering sprivgs 
‘Lempering steel Soa burnt iron. ri 
Tent attachment for life boats...*294 
Tent roof garden chair, the... 
Testing machine, improved. 
Test plates, microscopic.. 
Textile plant, bnew 
Thailinm from Vesuvius 
Thames, the outlet of the 
Thermv-electric battery, a 
‘Lhermometer, au imperial 
Tragree. letters from Commis- 


sion 
Tin, coating fabsics with 
Tin or fly gteeth .. 
Tinuing brass articies 
Tin plate is maue, how 
Tin, protocbloride of 
‘Toaa tn the rock, a 
Tool, combination 
Too! holder, slide rest 
Torch, improve 
‘Torpedo boat,a n 
Torpedoes, the Lay and Porter... 
Torpedo, the Lay 
Touchstone for doid 
Towing sailing vessels.......... x 
Trade mark oe 
Trams in England, 
ya | motion, Lg ORR for. +182 
ap. i 
T raved bel h cadahanan Ameries and Ea- 


Tree | vrotector, a simple 210 
‘Trees as — of tne past 340, 372 
‘Trees, girdlin 

Trees, to measure pe hight of.. 
Tungsten in the 

Tupnel at West Point, N.Y 


—_—, peewee Scotland a 


Underground railways in cities.. 
hr ~ eon railway, the Lon 


U ndershirts, poisonous 
Union men, trades 


Varnish for zinc, black 

Varnish on metal, black 

Varnish, waterproof 

Vassar college, S peamepees of 
Vegetable tiss 

Ventilation of ‘the Senate cham- 


ber 
Ventilators, car ; 
Vermilion for dental purposes.. 
Vienna, Corliss engines at. 
Vienna expos.tion, notes from 
the 5, *19, *84 
Vienna exposition, prizes at the. 144 
ve se pantaeaed steam boilers 


1 
Viebna expat the architect 
der of "14 

Viewas exposition, the. —Letters 

= ~~ Professor R. burs 

n, 20, 36, 52, 60, 85, 100, 116,138, 

is, "165, 181, 19, 218) <9, 2487261 ’ 
271, 298 
Viepne, om eupedtiion, the machine’ 
*14 


Vienna exposition, visitors to the 326 

Vienna, hynors to cperatives and 
foremen ac 

Vienna, photography 

Vienna’ premiums bow sewing 

macbines 


Wesne pan SETS the 
Vienna, reaping trials at | 
Vienna esi the 


Vienna, the Persian pavilion at. ait 
Vienna, tbe Turkish pavilion at. .*i88 
Vienna, a or nena 
harvesters at 96 
Ville du Havre, the loss of the... 384 
Vinegar, the manufacture of. 3 

Vitrio., manufacture of oe iis, 115 
Volume, measurement o 809 


w 


Warm weather, artificial 
Washer, improved steam... 
Washing machine, improve 
Watches and pock 


Water a 
Raterlae ouse piants 

ater in pipes, netien 
Water on lead, action 
Water p' 
Water supply of Parts, =~ 
Water obec. of Rome, th $42 
Water whee = turbine. *166 
Weather strip, wind *150 
Weather vane, ~- news. 
Wellesiey Coll 


Whal 

Whips. im roved 

White lead from oil, freeing. 
Wild animals, collecti ing 

Wiid beasts and snakes in India.. 
Wine, detecting aduiteration 
Woman's righis, progress of . 
Wood, the preservation of 
Worcestershire sauce 

Worm, tue hair 

Worry, the effects of.. 

Wrench, i improved 

Wrinkles. two............ 


39 
274 


y 
Yucca pendula, the 


Z 


Zine Renéegee in surgery 
Ziocin, 





65 
ight, the “101 
Zodiacal light, the cause of ihe’ +. “61 





